tetra-n-butylammonium hexafluorophosphate (0.1 M), using a CHI 600 electrochemical analyzer. A platinum electrode was used as a working electrode, a platinum-wire was used as an auxiliary electrode, and an Ag/Ag + electrode was used as a reference electrode. Thin film of polymer was coated on platinum electrode and Ferrocene was added as an internal reference. The AFM measurements were performed on SPA300HV instrument with an SPI3800 controller (Seiko Instruments).
The TEM images were obtained with a JEOL JEM-1011 transmission electron microscope operated at an acceleration voltage of 100 kV.
The specimens for TEM measurements were fabricated as following:
A layer of PEDOT: PSS (40 nm) was spin-coated from an aqueous solution onto the pre-cleaned ITO substrate and then was dried at 120 o C for 30 min in air. A solution containing a mixture of polymer:PC 71 BM (5 mg/mL:10 mg/mL) in chloroform with or without DIO (2 vol%) was spin-coated on the top of the PEDOT:PSS layer at 3000 rpm to form a film with thickness of 90-100 nm. After being kept for six hours at room temperature, the film was floated onto a water surface and was transferred to a copper grid for TEM measurements.
Device Fabrication and characterization
Polymer solar cells (PSCs) with the device structures of ITO/PEDOT: PSS/polymer: Solvent was removed under reduced pressure and residue was purified by re-crystalization in iso-propanol to afford white solid (6.37 g, 82.2% 
Synthesis of polymers PBDTDPT2
PBDTDPT2 are synthesized according to the same procedure for PBDTDPT1. 
